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1. A device wittitunalteafitaBy for nK)iecul»^ 

a. a substrate with a surface; 
5 b. e pliraiity of tocaUy substanSaBy parallel etedrodes alor>g said surface, such 

ae ahntif 1 nm to about 5 niH. eadi of said etectrodes being connected to a 
tunable EMF source, such that a spedfic electrostattc environnwnt 
perpendicular to said etectrodes is created, extending along the electrodes, 
and providing a continuous tending area for molecuies In contact with the 
10 binding area; 

wherein by tuning the Independently tunable EMF sources a specHic affinity or 
repulsion is obtainable fbr molecutes with specific electrostatic properties. 

2. The device of claim 1 . wherein adjacent electrodes are separated by a distance In the 
15 range of about 0. 1 to about 10 nm, such as about 0.2 to about 6 nm. such as about 

0.3 to about 5 nm. including about 0.5 to about 3 nnrL 

3. The device of clafms 1 or 2, wherein the surface Is fbrmed perpendicular along the 
growth dlradfon of aMermrteiy grown layers cS insulating and conducHng material 

20 

4. The device of dafcns 1-2, wherein said surface is formed by an anray of canisters 
penetrating at least one layer of alternating Insulating and conducting material, fai 
which the inner surfeice of said canisters fbmis said surfece. 

25 5. The device of any of the preceding claims, wherein the molecules are 
macromoiecules. 

6. The de^ of claim 5. wherein the macromolecules are selected from the group 
condsting of polypeptides, proteins and nudeic adds Jncluding DNA md RNA. 

30 

7. ArnethodoflsofertingnrideculesbasedontheirelectooslaticpK^^ 
comprising: 

a providing a substrate having a pluraltty of locally substantially par^l 
electrodes, each etectrode being independently connected to a tunable EMF 

35 source; 

b. tuning said electrodes to Individually selected potentials, thereby creating a 
specific electroslatie profile across the electrodes to generate a nnolecuie- 
spedfic swface: 

a contacting a medium comprising molecules with the substrate to sdlow 
40 bindbtg of spediic molecules having an affinity to said surface; 
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d sep»atlng the medium from the substrate so as to separate Oiemoteodes 
bound to 0» substrate fhmi non4Hndlng molecules In the inedlum; 

e. isotetlngsaklspecHiemdeailes by adjusting said EMF source to relew 
repulsion or by other means said moleotes Into a raceMng medium bmught 

in contact with the substrata.. 



8. The method of claim 7, further compilsing the step of repeatedly releasing speciflcaHy 
bound molecules from said substrata Into a recaivlng mediian and subs«piently 
bringmg said substi^ in contact vrith the medium containing molecules, so as to 
effectively remove specifle molecules from the medium. 

9. The method of claim?, further comprising the step of delecting said binding 
molecules by observing the change In current tiirough one or more of said electro<tes. 

10. The method of claim 9. vwhereln quantitative assessment for said binding molecules is 
obtained by comparing the current necessary to maintain the electrostatic 
confjguralion of the surface to the corosponding current obtained using samples with 
known concentration of molacuies Menficai to said bindbig molecules. 

11. The method of dalm 7, further comprising the step of detecttag said binding 
molecules by Irradiating the molecula witb light and measuring the conductivity of said 
flROlaeuies. 

12. The method of daim 10. further comprising the stq) of measuring the conducUvity of 
said binding molecules as a function of frequency of the fight, thus generating a 
photo^nductance curve of said mdecuies. 

1 3. The metod of daim 1 1 . further onnpridng the step of quamtitativa detam^ton of 
said binding nrwiecules, by mapping phofcKJondudance cuives for macromolecular 
epecles present In the sample to photorconductance cun«s of samjptes of knoMm 

conoentftfkm omtabiing said macromolecular spedes. 

14. The method of dabn 7, further comprising the step of detecting said binding 
molecules by irradiating the molecules with pulsed light and measufa the hopping 
oomfttetanoe of said motecules. 



15. The method of daim 14, ftiiflter comprishg the step of quantitative detenrilnallon of 
said bindbig molecules, wherein the impfb\Q conductance for ttie mdecules 
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compared to th8 hopping conductance of said motecutes In a sample of known 
conoentratim. 

IS. A mettod of catalyzing dimdcal reactions betwem motecules oomprbing: 
5 a providing a sut>strate having a plurafity of locally substant^ 

AlorimHo inHonAnriinntiv connected to a tun^ie EMF 

source; 

b. tuning said electrodes to individuaBy selected polentfais, thereby creating a 
spectffc eledrostatic profile across Jihe electrodes to generate a motecute* 

iO specific surf^e; 

a contacting a medium comprJstegmototesvwth the substr^^ 

binding of molecules specific Ibr the chemical reaction and having an affinity 
to said surface; 

d. release of said molecules by adjusbnmt of said EMF source into dose 
15 spacial proximity erf said surfece; 

e. chemical reaction between sa^ molecules accelerated by the increase in 
local concentration of said molecules. 

17. The method of dalm 16. further oomprisii^ the step of adjusting the EMF In 

20 substanfoily p^allel electrodes in an adjacent fashion, so as to generate adjacent 

qiedfic bind^ sites fbr moiecuies spedfic for the diemical reaction. 

18. A method of separating molecules, comprising: 

a. providing a substrate having a plurality of locally substantially parallel 

25 electrodes, each electrode being independently connected to a tunable EMF 

source; 

b. tuning said electrodes so as to generate a non-spedfic electrostatic profile 
across ttie electrodes, thus generalbig a non-spedflc macromolecular 
surface; 

30 & placement of a nrricro-channel along said surface; 

d. blowing a medium comprising motecules to pass through the micnxhannel. 
thereby allowing separation of molecules according to their dipde moment 

19. The method of dalm 18. wherein the tunable EMF is applfed In a cyclic manner so as 
35 to generate a ttme-<Jependent non-spedfic macromolecular surface, thus a«o^ 

reveraiUe non-spedfic bindkig to the sitfftace 

20. The method of dalm 18, further comprising the step of detecting said motecules by 
applying a detection technique along said micro-channel distal to said surface, said 

40 technique being selected from the gmup consisting of \N spectrophotometry, circular 
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dtchfolsm. fluorescence spedrephotometfy, mass spedramelry. chemical potenSal. 
radioastMty. 

21. The method of any of claims 7-20, wherein ttie molecules are macromolecules. 

y> ThftmafhiMi of daim 21. wherein the ma^omdecules are selerted from the group 
consisting of potypeptitfes, proteins and nudeic acids indudlng DMA and RNA. 

23. A method of producing a device with tunaMe affttity for molecules, comprising : 
10 a. growing a superlatticestroctureof alternate teyereofetectrkalyinsulatl^ 

Old eondudbig materials: 
b. cleaving or polishing the supeitottlce aUucture to otrtam a surface essentially 

perpenificular to the growth direction of the superiattice structure; 
fc connecting hw or more of the conducting layers individually to tunable EMF 
sources, to (AtainsutMtantlaiiyparaBel electrodes extending along said 

/surtice. which electrodes are IndhrtduaBy or collectively tunable to a dMired 
potential. 
^ ©A 

^ /4? >a. The method ofdaim 22. further comprising the step of forming an array of eanl^ 
>P 20 penetratingalleasloneofsaidaBBfnatelayersofelectricallylnsulatlngandc^ 

materteL 
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